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(54) Brake actuator; wear adjustment 

(57) An actuator-adjuster mechanism 
(10) for an aircraft multi-disc brake has 
an actuator mechanism (20) and a 
tubular member (54) that engages a 
head (62) of a stem (40), the tubular 
member (54) having a plurality of 
openings (58, 58' . . . 58 N ) located at 
intervals along its axis and the head (62) 
acting to sequentially expand the 
material between the openings (58, 58' . 

58 N ) to adjust for disc wear. After the 
head (62) has passed an opening (58, 



58' . . . 58 N ), the material contracts to a 
neck down diameterthat is 
substantially equal to the initial 
diameter of the tubular member (54) to 
constrain the tubular member (54) with 
respect to stem (40). Thereafter, should 
a force be applied to an end cap (28) 
from thermal expansion or axial inertia 
forces during aircraft manoeuvres the 
actuator mechanism (20) is held in a 
constrained rest position. The holes (58 
. . .) may be circular -after expansion, 
oval; or e.g. rectangular (Figure 4). 
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SPECIFICATION 

Brake actuator-adjuster mechanism 

5 This invention relates to a brake actuator-adjuster 
mechanism for an aircraft having an adjuster 
mechanism that prevents an external force from 
moving an actuator mechanism from a rest position. 
As disclosed in U.S. Patent No. 3,376,959 it is 

10 common practice to provide aircraftwheel brakes 
with an adjuster mechanism to compensate for wear 
of the friction lining. Such adjuster mechanisms 
include a plurality of reset devices interspersed bet- 
ween a corresponding plurality of actuator pistons 

15 attached to a pressure plate through which a brake 
force is applied to a stack of friction discs. Unfortu- 
nately, after repeated brake applications, the pres- 
sure plate may become distorted because of unequal 
thermal and brake forces applied thereto by the indi- 

20 vidual actuator pistons or uneven wear of the indi- 
vidual friction linings in the disc brakes. 

To reduce the possibility of distorting the pressure 
plates or introducing uneven lining wear it was 
found, as disclosed in U.S. Patent No. 3,958,670, that 

25 by locating a reset device in an individual actuator, 
the forces on the pressure plate are essentially coax- 
ial. 

This device does not counter forces which can 
occur opposite the normal direction of brake actua- 

30 tion. Under loss of airplane hydraulic system back 
pressure, heat stack inertia forces can push pistons 
back to the original rest position. Brake discs can 
then skew excessively which increases disc damage 
potential during landing and wheel spin-up. 

35 The present invention provides each actuator 
mechanism with an adjuster mechanism having a 
tubular member. The tubular member has a plurality 
of openings in a radial plane at selected positions 
along its axis. The actuator mechanism after over- 

40 coming a spring engages the tubular member to 
move the tubular member with respect to a head on 
a stem. Movement of the tubular member radially 
expands the tubular member until movement of 
actuator mechanism terminates. Thereafter, the 

45 spring returns the actuator to a rest position. After 
the head has passed the openings in a radial plane, 
the material in the tubular member contracts to a 
neck down diameter. This neck down diameter is 
substantially equal to the initial diameter of the tubu- 

50 lar member. Thus, each actuator is constrained in a 
rest position that is in a radial plane perpendicular to 
the axis of the axle of the aircraft. In addition, under 
loss of aircraft hydraulic system back pressure, the 
actuator is constrained from movements toward the 

55 pressurizing chamber. These movements could 
normally have been caused by heat stack inertia 
forces during flight. With these devices, heat stack 
discs skewing is prevented thus decreasing the pos- 
sibility of disc damage during landing and tire spin- 

60 up. 

An advantageous effect of this invention occurs 
since the volumetric fluid required to fully stroke an 



actuator mechanism and effect a brake application 
remains substantially constant irrespective of 
65 movement of an adjuster caused by wear of the fric- 
tion disc. 

Another advantage of this invention is provided to 
an aircraft brake since the adjuster mechanism pre- 
vents skewing of the pressure plate to avoid adverse 
70 loads on the brake/wheel/landing gear system dur- 
ing landing. 

It is an object of this invention to provide a disc 
brake reset mechanism with a tubular member with 
neck down diameter that engages a fixed head 
75 memberto hold an actuator in a constrained rest 
position by opposing any forces that acton the tubu- 
lar member and attempt to move the tubular 
member by expanding the neck down diameter. 

It is a further object of this invention to provide an 
80 adjuster mechanism with a tubular member having a 
plurality of openings in a radial plane at selected 
intervals along the axis of the tubular member. The 
tubular member is being moved with respect to a 
head on a fixed stem by expanding the material bet- 
85 ween the plurality of openings. The expanded mater- 
ial contracting on movement of the head pastthe 
plurality of openings to return to a neck down diame- 
ter that is substantially equal to the initial diameter 
of the tubular member. The neck down diameter 
90 thereafter preventing the tubular member from mov- 
ing back to its original position with respect to the 
head on the stem. 

These advantages and objects should be apparent 
from reading this specification while viewing the 
95 accompanying drawings in which: 

Figure 1 is a sectional view of a brake actuator- 
adjuster mechanism made according to the princi- 
ples of this invention; 

Figure 2 is a sectional view of the actuator-adjuster 
100 mechanism of figure 1 in an operational position; 

Figure 3 is a side view of the stem and tubular 
member of the adjuster mechanism of Figure 2 ; and 

Figure 4 is a side view of another tubular member 
for use with the adjuster mechanism of Figure 2. 
105 The actuator-adjuster mechanism 10 shown in fig- 
ure 1 is part of a brake system designed for use in a 
conventional aircraftwheel and multiple disc brake 
assembly. The wheel is rotatably journaled on a 
bearing located on a fixed axle carried by the landing 
110 gear structure. An annular brake carrier 12 is secured 
in a nonrotatable position relative to the fixed axle 
by a mounting flange on landing gear brake rod and 
is connected to a torque tube having a backing plate 
by bolts. 

115 The brake carrier 12 has a housing 14 with a plural- 
ity of cavities or bores 16 located therein, only one of 
which is shown. Cavities 16 are fluidly connected via 
passage 18 to a source of pressurized fluid, not 
shown, controlled by the aircraft pilot. 

120 An actuator-adjuster mechanism 10 is located in 
each cavity or bore 16. The actuator mechanism 20 is 
held away from the pressure plate 22 by the reset 
adjuster mechanism 24 to establish an air gap 26 
between the pressure plate 22 and actuator mechan- 



The drawing(s) originally filed was/were informal and the print here reproduced is taken from 

a later filed formal copy. 
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ism 22. The primary purpose for the gap is to avoid 
brake dragging. Also, as disclosed in U.S. Patent 
4,180,147 this air gap forms a barrier to reduce the 
transfer of thermal energy created during a brake 

5 application from being transferred to the actuator 
mechanism 20 and prevent degradation of the 
actuator by heat. Unfortunately during a brake appli- 
cation, the movement of the brake actuator through 
this air gap represents lost motion that requires cer- 

10 tain volume of fluid to bring end cap 28 into 

engagement with pressure plate 22 and the pressure 
plate into engagement with the friction disc. There- 
fore, the air gap is normally maintained at a 
minimum. Should the stack of friction discs and 

1 5 pressure plate 22 expand through thermal energy 
after a brake application, the air gap may be elimi- 
nated and a force applied to end cap 28. The adjuster 
mechanism 24 shown in figure 1 holds the actuator 
mechanism 20 in a constrained position to assure 

20 that the full actuation stroke remains substantially 
constant after each brake application. 

Each actuator mechanism 20, only one of which is 
shown, has a cylindrical liner 30 that is attached to 
the housing 14 to establish a smooth bore 32 in cav- 

25 ity 16. A piston 34 located in bore 32 cooperates with 
liner 30 and housing 14 to define a chamber 35. A 
plate 36 located in cavity 1 6 has a plurality of open- 
ings 38 to allow fluid to freely flow between passage 
18 and chamber 35. A stem 40 fixed to plate 36 

30 extends through piston 34 to a point adjacent the 
end 42 of liner 30. A tube 44 of an insulator material 
has a first end 46 abutted against piston 34 and a 
second end 48 to which end cap 28 is fixed. 
The adjuster mechanism 24 includes a tubular 

35 member 50 having first and second concentrically 
cylindrical members 52 and 54 abutted against each 
other. Cylindrical member 52 has a flange 56 on the 
end thereof that extends toward tube 44. Cylindrical 
member 54 has a plurality of circular openings 58, 

40 58' . . . 58 M located at intervals along its axis. The end 
60 of cylindrical member 54 engages head 62 on 
stem 40. A spring 64 concentric to cylindrical 
member 52 engages flange 56 and 59 on end 46 of 
tube 44 to move piston 34 toward chamber 35 until 

45 stop 66 engages flange 56 to establish a rest position 
for actuator mechanism 20. 

A wiper seal 70 attached to liner 30 engages tube 
44 to assure that dust and/or friction dust does not 
enter bore 32 and scoring piston 34. 

50 When a pilot of an aircraft desires to effect a brake 
application on an aircraft equipped with an 
actuator-adjuster mechanism 10 shown in Figure 1, 
fluid under pressure is transmitted to chamber 35 by 
way of passage 18 and cavity 16. The fluid under 

55 pressure presented to chamber 35 acts on piston 34 
and moves the first tube 44 toward the pressure 
plate 22 by overcoming spring 64 to close air gap 28. 

When the piston 34 has moved a distance equal to 
the air gap 28 and the running clearance, piston 34 

60 engages end on the tubular member 50 to form a 
solid link as shown in Figure 2. Thereafter, piston 34 
in response to the fluid pressure chamber 35, simul- 
taneously moves the tube 44 and cylindrical mem- 
bers 52 and 54 toward the backing plate to compress 

65 the friction disc and effect a brake application. 



When the pressure of the fluid in chamber 35 is 
relieved, spring 64 acts on flange 59 or end 46 to 
retu rn the tube 44 and piston 34 to a position as 
illustrated in Figure 1. Since the protective cap 28 is 
70 not attached to the pressure plate 22, an air gap 28 is 
again established and a conductive path for the 
transfer of thermal energy created during the brake 
application interrupted. In addition, since the first 
tube 44 is an insulator material, thermal energy 
75 transfer which could damage the seals on piston 34 
is substantially eliminated and a potential failure of 
the actuator avoided. 

After repeated brake applications, the friction discs 
are worn and reduced in thickness. However, the dis- 
80 tance traveled by the piston 34 in bore 32 from the 
rest position to the actuation position remains the 
same through the operation of the adjuster mechan- 
ism 24. As shown in figures 2 and 3, the movement 
of tubular member 54 toward the pressure plate 22 
85 causes the material between adjacent openings 58, 
53' . . . 58 N to sequentially expand on engagement 
with head 62. Initial openings 58, 58' . . . 58 N are cir- 
cular, however, after expansion of the tubular mater- 
ial in contracting neck down to a diameterthat is 
90 substantially equal to the initial diameter of tubular 
member 54 have an oval shape as illustrated in fig- 
ure 3. The neck down diameter engages head 62 
such that force is required to move tubular member 
54 in either direction. 
95 Thereafter should a force be applied to end cap 28 
from thermal expansion of the brake components or 
axial inertia forces generated during aircraft man- 
euvers, the actuator 20 should be constrained to 
backward movement once end cap 28 engages end 

1 00 of tubular member 54 at end 60. After the brake 

components cool, the actuator-adjuster mechanism 
and pressure plate 22 assume a position similar to 
that illustrated in figure 1. 

By varying the position and size of holes in the 

105 radial plane as well as along the axis of tube element 
52, the expansion in either direction may be control- 
led as required. As shown in figure 3, the neck down 
diameter has changed the configuration of the circu- 
lar openings to an oval. 

110 Under some conditions and thickness for cylindri- 
cal members 54 it may be necessary to change the 
configuration of the openings to a no n -circular pat- 
tern 63, 63' . . . 63" as shown in figure 4 to provide 
the desired expansion forces. When the head 62 has 

1 1 5 passed through such a cylindrical member 54, the 
rectangular shape 63 assumes a different rectangu- 
lar shape or parallelogram 65. By changing the size, 
shape and spacing of the openings, the neck down 
diameter can be controlled and thus the force 

120 required to move the actuator mechanism 2Q from 
its rest positron established. 
CLAIMS 

1. An actuator adjuster mechanism for an aircraft 
brake having a plurality of friction discs located bet- 

125 ween a pressure plate and a backing plate, said 
actuator adjuster mechanism moving the pressure 
plate from a rest position toward the backing plate in 
response to an operational signal and an adjuster 
mechanism for positioning said actuator mechanism 

130 with respect to said backing plate to compensate for 
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wear of the friction disc and thereby maintain a sub- 
stantially uniform actuation stroke from the rest pos- 
ition, characterized in that it comprises: a tubular 
member connected to said actuator mechanism, 

5 said tubular member having a plurality of openings 
m a radial plane at selected positions along the axis 
of the tubular member; and a stem having a head 
thereon, said head having a larger diameter than 
said tubular member, said actuator mechanism 

10 responding to an operational signal by overcoming a 
spring and engaging said tubular member after mov- 
ing the pressure plate a predetermined distance 
from an initial rest position, said head thereafter 
radially expanding said tubular member until the 

15 movement of the pressure plate toward the backing 
plate terminates, said spring returning said actuator 
mechanism to a new rest position with respect to 
said initial rest position corresponding to the move- 
ment of the tubular member and head, said plurality 

20 of openings in radial planes being located in said 
second cylindrical member, said pressure plate and 
backing plate being expanded by thermal energy 
generated in the friction disc during a brake applica- 
tion and exerting a thermal force on said actuator 

25 mechanism, said pressure plate and friction disc 
being subjected to inertia forces during various 
maneuvers of the aircraft in flight said tubular 
member contracting to a neck down diameter in a 
radial plane through said plurality of openings after 

30 the tubular member passes over said head, said 
head engaging said neck down diameter of the tubu- 
lar member and resisting movement of said actuator 
mechanism by said thermal forces to assure that the 
actuator mechanism is located in said new rest posi- 

35 tion when the thermal forces dissipate as the pres- 
sure plate, friction disc and backing plate cools and 
the inertia forces cease when said maneuvers termi- 
nate. 

2. Actuator adjuster according to Claim 1, charac- 
40 terized in that said plurality of openings initially are 
substantially circular and after contracting to the 
neck down diameter are substantially oval with the 
larger diameter perpendicular to the axis of the tubu- 
lar member. 

45 3. Actuator adjuster according to Claim 2, charac- 
terized in that said tubular member includes: a first 
cylindrical member having first and second flanges 
on the ends thereof, said spring engaging said first 
flange; and a second cylindrical member having a 

5Q first end engageable with said head on the stem and 
a second end fixed to said second flange, said plural- 
ity of openings in radial planes being located in said 
second cylindrical member, said actuation mechan- 
ism engaging said second flange after moving and 

55 overcoming said spring to thereafter move the first 
and second cylindrical members and radially expand 
said second cylindrical memberto move said first 
end with respect to said head. 

4. Actuator adjuster according to Claim 3, 

60 wherein said spacing of the selected positions are at 
uniform distances. 

5. Actuator adjuster according to Claim 4 
wherein said plurality of openings includes at least 
two equally spaced apertures, said apertures having 

65 a diameter such that the sum of the diameters and 



the linear distance between the apertures are sub- 
stantially equal. 

6. Actuator adjuster according to Claim 1 
wherein said plurality of openings in said tubular 

70 member are initially rectangular and after the tubu- 
lar member contracts to the neck down diameterare 
substantially parallelograms, said arcuate distance 
between the plurality of openings along the radial 
plane allowing said contraction to return to the 

75 expanded portion of the tubular memberto a posi- 
tion where the neck down diameter is substantially 
equal to the initial d iameter of the tubu lar member. 

7, An actuator-adjustment mechanism for an air- 
craft brake substantially as described and as shown 

80 in the accompanying drawings. 
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